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肋s【｢αc[：TheysaythatmaIeyIaceticacid（１）ｉｓｏｎｅｏｆｔｈｅｋｅｙｍｅｔａｂｏＩｉｔｅｓｗｈｅｎｂａcteriametaboIize
poIychIorinatedphenols・WesucceededtosyntheSizemaIeylaceticaciddimethyIester(7),whichisasynthetic
precursorofl,mmcjs-2-butene-M-dioI(8)asthestartingmaterial・Hydrolysisoftheester7fhuiIedtoafTDrd
maIeyIaceticacidlunderusuaIbasicandphosphatebufferconditions．
PolychlorinatedphenolsaretroubledasoneofenvironmentalpoIIutionsbecausealargcamountofthemis
usedasanantisepticfbrwoodsintheworldl）Bacteriawhichmetabolizcpolychlorinatedphenolswereisolated，
anditisveryintcrestingtoanalyzethebacteria1sgenes・Malcylaceticacid（１）isoneofthcmetabolitcsbythe
bactcria・Ｆｏｒexample，pathwayfbrdcgradationof2,4,6-trichlorophenol（２）ｉｎＲａ〃o"ｊａｐルルe"jDTPO602is
proposedasshowninSchemeL2）Dechlorinationtwiceof2gives6-chloro-l,2,4-benzcnetriol(4).3）Metabolism
of4isindicatedastworoutesofrcductivedechlorinationａｎｄｒｉｎｇｃｌｅａｖａｇｅｔｏｇｉｖｅｌ,2,4-bcnzenctriol（５）and
chloromaleylaceticacid(6)，respectively、Then，ringclcavageof5orreductivedechlorinationof6affOrds
maleylacetｉｃａｃｉｄｌ・Synthesisofmaleylaccticacidl4)leadstoidentifythcgenesquickly・Inthispapcr,wc
describesynthesisofmaleylaceticaciddimethylcster(7)，whichisasyntheticprecursorofl，andresultsof
hydrolysisoftheester7undcrusuaIbasicandphosphatebuffbrconditions．
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SchemeLProposedPathwayfbrDegradationof2,4,6-Trichlorophenol2
cjs-2-Butcne-L4-diol(8)waschosedasthestartingmaterialfbrsynthcsisofmalcyIaceticacid1．InitiaⅡy，
triphenylmethyl(trityLTr)groupwastriedtouscasaprotcctinggroupThcdiol8wastreatedwithtritylchloridc
(Tr-CI）ａｎｄtriethylamineintetrahydrofUran(THF)toaffbrdthccorrespondingalcohoI（，a）ｉｎ６８％yieIdThe
alcohoI9awasoxidizedwithpyridiumchlorochromatc(PCC),molecularsieves3A(ＭＡ３Ａ),andsodiumacetatcin
THFtogivctheaIdehyde（10a）ｉｎ５６％yieldThen,thealdehydclOawasreactedwiththeanionwhichwas
preparedfiPomに〃-butyIacctateandlitiumdiisopropyIamide（LDA）ｉｎｔｈｅｐｒｅｓｅｎｃｅｏｆノWVWWL
tetramethylethylenediamine(TMEDA)ｉｎTHFtoafTbrdthesecondaryalcohol（11a）ｉｎ７１％yieldThealcohollla
wasconvertedtol2ain８１％yieldbyaccticanhydridcinpyridine・DeprotectionoflZawithtrifluoroaceticacid
(TFA)ｉｎchlorofOrmaffbrdedthealcohol(13)ｉｎ４３％yieldThesereactionswercsummarizedinScheme2・
Ncxt,inthccaseofusingre"-butyIdimethylsilyl(TBS)groupfbrprotection,thcaldehyde(10b)wasobtained
in65％overallyieIdintwosteps、NameIy，８ｗａｓｐｒｏｔｅｃｔｅｄｂｙＴＢＳｇｒｏｕｐｕｓｉｎｇｃhloro-に“butyIdimethylsilane
(TBS-Cl)intheprcsenceoftriethylamineandMVLdimethylaminopyridine（ＤＭAP)ｉｎＴＨＦ(86％yield),fbIIowedby
oxidationwithPCC,ＭＡ３Ａ,andsodiumacetateinMVとdimcthylfbrmamide（ＤＭＦ）（76％yield)．Then,thcaldehyde
lObwasreactedwiththeanionwhichwaspreparedfiPom［e〃-ｂｕｔｙｌａｃｅｔａｔｅａｎｄＬＤＡｉｎＴＨＦｔｏａｆＹｂｒdthesecondary
alcohol(1lb)ｉｎ９７％yieldThealcoholllbwasconvcrtedtol3byprotectionofllbwithaceticanhydrideinthe
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prescnceoftriethyIamincinTHF(99％yield)andbydeprotcctionoftheTBSgroupon
Huoride(TBAF)inＴＨＦ(25％yicld）ThesereactionsweresummarizedinSchcmc3．
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Scheme3，SyntheticRouteofMaleylaceticAcidlvjaTBS-Protectedlntermediates
Thcprimaryalcoholl3wasconvertedtothcaldchydc(14)ｉｎ82％yicldbyDess-Martinoxidation5'６）Thc
aldehydcl47)wasthcnoxydizedwithNaOC12,Ｈ202,NaH2PO4inMcCN-H208)tothecarboxylicacid（15)ｉｎ９１％
yieldTreatmcntofl5withp-toIucnesulfbnicacid（ＴｓＯＨ）inMeOHaffbrdedthesecondaryalcohol（16）ｉｎ８３％
yieldFinally,Dcss-Martinoxidation6)ｏｆｌ６ｉｎＣＨ２Ｃｌ２ｇａｖｅｍａlcylaceticaciddimethylester7in８５％yicldasthe
enol-fbrm・Hydrolysisofmaleylaccticaciddimethylester7failcdtoafYbrdmalcylaceticacidlunderbasic(2Ⅳα9．
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NaOHinTHF-MeOH)andneutral(porcinepancreaslipase(PPL)ｉｎｌ/lOphosphatcbuffer-THF)conditions・Itis
gucsscdthatdccompositionoflproccededundcrtheseconditions・ThesereactionsweresummarizedinＳｃｈｅｍｅ４．
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Scheme4，SynthesicofMaleylaceticAcidDimethylEster7fi･omtheAlcoholl3
ltisnotedthatmalcylaccticaciddimcthylester7wassynthesizedinnincstepsfiPomcjs-2-butcne-L4-diol8
andthathydrolysisofmaleylaceticaciddimcthylcstcr7failedtoobtainmalcylaceticacidlunderusualbasicand
neutralconditions・Maleylaceticacidlwouldbeveryunstableattheroomtemparature．
ExperimentalSection
lHNMRandl3CNMRspectraweremeasuredwithaJEOLJNM-GSX400（400ＭＨｚａｎｄｌＯＯＭＨｚ，
rcspcctively）Thechcmicalshiftsarccxpresscdi、ppmdownfieldfiPomtetramethylsilane,usingtetramethylsilane(６
＝Ｏ)and/orresidualchlorofOrm(６＝7.25）asaninternalstandardSplittingpatternsareindicatedass,singlet;。，
doublet;t,triplet;ｑ,quartet;ｍ,Inultiplct;ｂｒ,broadsignaLForthinlaycrchromatographic(TLC)analyses,Merck
prccoatedTLCaluminumplates(silicagel60F254,Art5554)wereuscd．
4-(Triphenyl)methoxy-cis-Z-butenoI(，a)：
Toasolutionof279g(lOmmol,leqiv）ofTr-Clin5mLofdricdTHFwereaddcｄ０．８８ｍＬ（１０，mol,I
cquiv.)ofcjs-2-butenc-M-diol8andaddeddropwiseatOoC2､Ｏ９ｍＬ(ｌ５ｍｍｏｌ，L5equiv.）oftriethylamine・After
stirringfbrl7hatrt,thcrcactionmixturcwasdilutcdwiｔｈ５０ｍＬｏｆＥｔＯＡｃ，ｗａｓｈｃｄｗｉｔｈｌＯｍＬｏｆｂｒｉｎｃ，anddried
ovcrMgSO4・Thecrudeproductwaschromatographｃｄｏｎｓｉｌｉｃａｇｅｌｗｉｔｈａ】：３ｍixtureofEtOAcandhexaneto
afTbrd２．２５９(68％yield)of9a9a:ｌＨＮＭＲ(CDCl3)６１５９（1Ｈ,brs,ＯＨ),3.70,402(2H’２H,。,。,Ｊ＝５６，６０Ｈｚ，
CH2x2),5.67-5.83(2H,ｍ,ＣＨ=CH),7.13-7.48(l5H,mC6H5x3)．
4-(Triphenyl)methoxy-cis-2-butenal(10a)：
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Ｔｏａｓｏｌｕｔｉｏｎｏｆｌ５９ｍｇ（Ｌ９５ｍｍｏＩ,0.75equiv.）ofsodiumacetate,８６０ｍｇｏｆＭＳ３Ａ,ａｎｄ８４２ｍｇ（3.91
,mol,L5equiv.)ofPCCinl5mLofdricdTHFwasaddedasoIutionof860mg(２６１，mol,lcquiv.)ｏｆ９ａｉｎＩＯｍＬ
ｏｆｄｒｉｅｄＴＨＦ・Afterstirringfbr7hatrt,thereactionsuspensionwasfilteredthroughaCelitepad,ｄｉｌｕｔｅｄｗｉｔｈ３０ｍＬ
ｏｆＥｔＯＡｃ，ｗａｓｈｅｄｗｉｔｈ３０ｍＬｏｆｈａｌｆｂｒｉｎｅａｎｄＩＯｍＬｏｆｂｒｉｎｅ,ａｎｄｄｒｉｅｄｏｖｅｒＭｇＳＯ４Thecmdeproductwas
chromatographedonsiIicagelwithal：gmixtureofEtOAcandhexanetoａｆｆＯｒｄ４８１ｍｇ(56％yield)ｏｆｌＯａｌＯａ：
ｌＨＮＭＲ(CDCl3)６３９４(2H,｡,ノー3.2Ｈｚ,CH2),6.64(ｌＨ,。d,ノー8.0,16.ＯＨｚＣＨ=CLlCHO),6.79(ｌＨｄＭ＝3.2,160
Hz,Ｃ除CHCHO),7.17-7.53（l5H,ｍＣ６Ｈ５ｘ３),９５６(ｌＨ,。,ノー8.0Ｈｚ,CHO)．
re｢ﾋﾟｰButyI3-Hydroxy-6-(triphenyI)methoxy-c脇4-hexenate(11a)：
ToasolutionofafiPeshlypreparedLDAfi･ｏｍ２７６１Ｌ(2.00,ｍｏｌ,L3equiv.)ofdiisopropylamineandl､Ｉ４ｍＬ
(1.80,mol,L2equiv.)ｏｆａｌ,S9Msolutionofbutyllithiuminhexaneinthepresenceof343IL(2.30ｍｍo1,1.5
equiv.)ofTMEDAinｌＯｍＬｏｆｄｒｉｅｄＴＨＦａｔＯｏＣｆｂｒ３０ｍinwasaddeddropwisc245ILL（1.80,mol，l2equiv.）ｏｆ
/e〃-butylacetate、AfterstirringfOrlhat-78oC,asolutionof500mg(Ｌ５０ｍｍｏｌ,１equiv.)ｏｆｌＯａｉｎ２ｍＬｏｆｄｒｉｅｄ
ＴＨＦｗａｓａｄｄｅｄｄｒopwiseat-78oCtothesolutionofthefreshlypreparedanion・Thereactionmixurewasstirrcｄｆｂｒ６
ｈａｔ－７８ｏＣ,ｑｕｅｎｃｈｅｄａｔ－７８ｏＣｗｉｔｈ３０ｍＬｏｆ２ﾉＷ9.ＮＨ４Ｃｌ，ｅｘｔｒａｃｔｅｄｗｉｔｈ４０ｍＬｏｆＥｔＯＡｃ，washedwithl5mLof
brine,anddriedoverMgSO4・Thecrudeproductwaschromatograpｈｅｄｏｎｓｉｌｉｃａｇｅｌｗｉｔｈａｌ：７ｍixtureofEtOAcand
hcxanctoaffbrd４７９ｍｇ(71％yield)ｏｆｌｌａｌｌａ：ｌＨＮＭＲ(CDCl3）61.46(9H,s,ＯＣ(CH3)3),2.43-2.56(2H,ｍ，
CH20),３」４(ｌＨ,brs,ＯＨ),3.61(2H,｡,Ｊ＝３２Ｈｚ,Ｃ地CH),448-4.60(ｌＨ,ｍ,ＣＨＯH),5.80-592(2H,ｍ,ＣＨ=CH),7.19‐
7.52(l5H,ｍ,C6H5x3）
【e｢r-ButyI3-Acetoxy-6-(triphenyI)methoxy-ciS-4-hexenate(12a)：
Toasolutionof205mg(0.460,mol，lequiv.）ｏｆｌｌａｉｎ４ｍＬｏｆｄｒｉｅｄｐｙｒｉｄｉｎｅｗａｓａｄｄｅｄａｔＯｏＣ８７ＩＬＬ
(O923mmoL2equiv.)ofaceticanhydride・Afterstirringfbr16hatrt,thereactionmixturewasquenchedwith5mL
ofwater,extractedwｉｔｈ４０ｍＬｏｆＥｔＯＡｃ,washcdwith20mLofbrine,anddriedoverMgSO4・Thecrudeproductwas
chromatographedonsilicagelwithal：lOmixtureofEtOAcandhexanetoaffｂｒｄｌ８２ｍｇ(81％yield)ｏｆｌ２ａ、１２a：
ｌＨＮＭＲ(CDCl3)61.44(，H,s,ＯＣ(CH3)3),2.05(3H,s,CH3C=O),2.54（ｌＨ,。｡,ノー5.6,16.6HzCL4ACH),２．６４（ｌＨ，
｡｡,ノー80,16.6Ｈｚ,ＣｆねCH),３．６１(2H,s,ＣＨ２０),5.61-5.71（lH,ｍ,CHOAc),5.78-591（2H,ｍ,ＣＨ=CH),7.17-7.50
(l5H,mC6H5x3)．
2e｢r-ButyI3-Acetoxy-6-hydroxy-cjs-4-hexenate(13)：
Preparedfiroml2a：Acolorlessclearsolutionof34mg(0.07,mol,lequiv.)ofl2aand6SIAL(0.08,mol，
1.2equiv.）ｏｆＴＦＡｉｎ２ｍＬｏｆｃＭｏｒｏｆｂｒｍｗａｓｓｔｉｒredatrtfbr2handevaporated・Thccruderesiduewas
chromatographcdonsilicagelwithaI：ＳｍｉxtureofEtOAcandhexanetoaffOrd７ｍｇ(43％yield)ｏｆ１３．１３：ｌＨ
ＮＭＲ(CDCl3）６１．４４(9H,ｓ,ＯＣ(CH3)3)，１．６４（Ⅲ,brs,ＯＨ),２．０５(3Ｈ,ｓ,ＣＨ３Ｃ=O),２．５２（1Ｈ,ｄ,ノー５．８，１５．２Ｈｚ，
CLlACH),２．６２（1H,。,ノー８．０，１５．２HzCLfBCH),４．１７（2H,。,ノー４．０Ｈｚ,Ｃ地ＯＨ)，5.60-5.77（3H，ｍ，CfKOAc，
Cbf=CHCH20H),594(ｌＨ,｡t,ノー58,153Ｈｚ,ＣＨ=CHCH20H）
５８TakashiHATTA,NObuyukilMAI,Takeshilsm,NaokiNIsmMuRA,KeisukeFuRuKAwA,JunzoNoKAJvnandHohzohKⅣCHARA
Preparedfmml2b：AyellowclearsolutionofL68g(４６９，mol,lequiv.)ofl2band9､３９ｍＬ(9.39,mol，
Zequiv.)ofaIMsoIutionofTBAFinTHFwasstirredatOoCfbr４．５handevaporatcdTheresiduaIbrowｎｏｉｌｗａｓ
ｄｉｓｓｏｌｖｅｄｉｎ７０ｍＬｏｆＥｔＯＡｃ，ｗａｓｈｃｄｗｉｔｈ２０ｍＬｏｆｗａｔｃｒａｎｄｌＯｍＬｏfbrinc,anddricdoverMgSO4・Ｔｈｅｃｒｕdc
productwaschromatographedonsilicagelwithal：lmixtureofEtOAcandhcxanetoaffbｒｄ２９３ｍｇ(25％yield)ｏｆ
1３．
4-(犯俳ButyIdimethyI)siloxy-c〃2-butenoI(,b)：
ToasolutionofL65mL(２０mmoL2equiv.)ｏｆ８ｉｎＩＯｍＬｏｆｄｒｉｅｄＴＨＦｗｅｒｅａｄｄｃｄａｓolutionofL50g（IO
mmoLleqiv.)ofTBS-CIin3mLofdriedTHFandaddeddropwiscatOoCasolutionof244mg(２，mol,O2equiv.）
ofDMAPin2mLofdriedTHF,ｔｈｅｎＬ４０ｍＬ(lOmmol，lcquiv.）oftricthylamine・Afterstirringfbr22hatrt,the
reactionmixturewasdilutedwiｔｈ６０ｍＬｏｆＥｔＯＡｃ，ｗａｓｈｅｄｗｉｔｈｌＯｍＬｏｆｂｒｉｎｃ,anddriedoveｒＭｇＳＯ４・Thecrudc
productwaschromatographcdonsilicageIwithal：９ｍixtureofEtOAcandhexanetoaffbrd１７３９(86％yield)ｏｆ
９ｂ９ｂ:ｌＨＮＭＲ(CDCl3)６００９(6H,s,Ｓｉ(CH3)2),0.91(9H,s,SiC(CH3)3),4.20,426(2H’２H,。,。,ノー５２，５２Ｈｚ，
CH2x2),5.66-5.74(2H,ｍＣＨ=CH)．
4-(【e｢Z-ButyldimethyI)siIoxy-ciS-2-butenaI(10b)：
Toasolutionof220g(10.9,mol,lequiv.)ｏｆ９ｂｉｎｌ５ｍＬｏｆｄｒｉｅｄＤＭＦｗｅｒｅａｄｄｅｄ1.079（13.1,mol，L2
cquiv.)ofsodiumacetate,２．２gofMS3A,and２．８３９(13.1,mol,1.2equiv.)ofPCCAfterstirringfbr3・ShatrLthe
reactionsuspensionwasfiltcredthroughaCelitepad,ｄｉｌｕｔｅｄｗｉｔｈ４０ｍＬｏｆＥｔＯＡｃ，ｗａｓｈｅｄｗｉｔｈ４０ｍＬｏｆｈａｌｆｂｒｉｎｃ
ａｎｄｌＯｍＬｏｆｂｒｉｎｅ,anddriedoverMgSO4、Thccrudeproductwaschromatographcdonsilicagelwithal：Smixture
ofEtOAcandhcxanctoaffbrdL67g(76％yicld)oflOb・IOb:ｌＨＮＭＲ(CDCI3)60.09(6H,s,Ｓｉ(CH3)2),093(9H,s，
SiC(CH3)3),446(2H,｡,ノー7.2Ｈｚ,CH2),6.42(1Ｈ,｡｡,ノー10.8,20.5Ｈｚ,ＣＨ=CHCHO),６９０（ｌＨ,。t,ノー4.4,20.5Ｈｚ，
Cf←CHCHO),9.61(1Ｈ,｡,ノーｌＯ８ＨｚＣＨＯ)．
rerZ-Butyl6-('e｢LButyIdimethyl)siIoxy-3-hydroxy-cis-4-hexenate(1lb)：
ToasolutionofafteshIypreparedＬＤＡｆｍｍＬ２２ｍＬ(8.71,mol,1.3equiv.）ofdiisopropylamineand506
mL(８０４，mol,L2cquiv.)ofaL59MsoIutionofbutyllithiuminhexaneinthepresenceofL52mL（10.1,mol，
L5equiv.)ofTMEDAinl5mLofdriedTHFatOoCfb｢lhwasaddeddropwiscLO8mL(８０４，mol，L2equiv.)of
rer(-butylacetatc・Afterstirringfbrlhat-78oC,asolutionofL34g(6.70,mol，Iequiv.）ｏｆｌＯｂｉｎ７ｍＬｏｆｄｒｉｃｄ
ＴＨＦｗａｓａｄｄｅｄｄｒopwiscat-78oCtothesolutionofthefiPeshlypreparedanion，Ｔhcreactionmixurewasstirredfbr2
ｈａｔ－７８ｏＣ,thereactionmixturewasquenchcdaｔ－７８ｏＣｗｉｔｈ２０ｍＬｏｆ２ﾉＶＵ９ＮＨ４Ｃｌ,ｅｘｔｒａｃｔｅｄｗｉｔｈ５０ｍＬｏｆＥｔＯＡｃ，
ｗａｓｈｅｄｗｉｔｈ２０ｍＬｏｆｂ｢ine,anddriedoverMgSO4、Thecrudeproductwaschromatograｐｈｅｄｏｎｓｉｌｉｃａｇｅｌｗｉｔｈａｌ：
４mixtureofEtOAcandhexanetoaffb｢ｄ２．０６９(97％yield)ｏｆｌｌｂｌｌｂ:ｌＨＮＭＲ(CDCl3）６０．０６(6Ｈ,ｓ,Ｓｉ(CH3)2)，
0.90(9H,s,SiC(CH3)3),1.46(9H,s,ＯＣ(CH3)3),2.38-2.53(2H,、,Ｃ地CH),3.10(1Ｈ,brs,ＯＨ),４．１７(2H,｡,ノー３．６Ｈｚ，
CH20),447-456（ｌＨ,ｍ,ＣｆＰＨ),５．７２（ｌＨ,。｡,Ｊ＝８．０，ｌ６０ＨｚＣＬｆ=CHCH20),５．８３（ｌＨ,。t,ノー３．６，１６．０Ｈｚ，
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CH=CfdCH20);ｌ３ＨＮＭＲ(CDCl3)6-4.6(Si(CH3)2),１９．１（SiCMC3),26.6,28.8(C(QH3)３ｘ２),43.0(CH2CO2),６３．７
(CH20),691(CHOH),82.0(OCMe3),131.0,ｌ３Ｌ２(CH=mCH20TBS),１７２５(C=O)．
【e｢ﾋﾟｰButyl3-Acetoxy-6-(『e冗一butyldimethyI)siIoxy-cis-4-hexenate(１２b)：
ToapaleycllowclearsolutionofL6６９(５２５，mol，lequiv.）ｏｆｌｌｂ，Ｚ１９ｍＬ（15.8ｍｍo１，３cquiv.）of
triethylamine,ａｎｄｌ２８ｍｇ(ＬＯ５ｍｍｏｌ,O2cquiv.)ｏｆＤＭＡＰｉｎ２０ｍＬｏｆｄｒｉｅdTHFwasaddeddropwiseatrt0.99ｍＬ
(10.5mmoL2equiv.)ofaceticanhydride・Afterstirringfbr20hatrt,thcyeIlowcIearsolutionwasdilutｅｄｗｉｔｈｌＯＯ
ｍＬｏｆＥｔＯＡｃ,washcdwith20mLofbrine,ａｎｄｄｒｉｅｄｏｖｅｒＭｇＳＯ4．Thecrudeproductwaschromatographedonsilica
gelwithal：４ｍixtureofEtOAcandhexanetoaffbrd１８７９(99％yield)ofl2hl2b：ｌＨＮＭＲ(CDCl3)６０．０５(6H，
s,Ｓｉ(CH3)2),0.90(9H,s,SiC(CH3)3),Ｌ４３(，H,s,ＯＣ(CH3)3),２．０３(3H,s,CH3C=O),２．５０（1Ｈ,。｡,ノー5.6,13.8Ｈｚ，
CfQdkCH),2.60(ｌＨ,｡｡,ノー84,13.8Ｈｚ,CLfBCH),4.16(2H,｡,ノー3.6ＨｚＣＨ２０),5.60-5刀（ｌＨ,、,CLf=CHCH20),５Ｍ
(ｌＨ,｡t,ノー3.6,16.0Ｈｚ,ＣＨ=CHCH20);ｌ３ＨＮＭＲ(CDCI3)6-4.6(Si(CH3)2),１９．１（SiQvIc3),２１．８(qI3C=O),26.6,
28.7（C(皿3)３ｘ２),４１．７（(王I2CO2)，６Ｍ（CH20)，７L３（CHOAc)，８１．７（OCMc3)，1270（CH=CHCH20)，１３３８
(CH=qlCH20),169.7,170.5(C=Ox2)．
［e｢r-Butyl3-Acetoxy-5とhormyI-cis-4-pentenate(14)：
Toacolorlcssclcarsolutionof2９３ｍｇ(Ｌ２０ｍｍｏｌ,lequiv.)ofl3inlOmLofdriedCH2Cl2wasaddcｄ６１０
ｍｇ（Ｌ４４ｍｍｏｌ，l2equiv.）ｏｆｌ,Ll-tris(acctyloxy)-1,l-dihydro-l,2-bcnziodoxol-3-(lﾉｿ)-one（Dess-Martin
reagent).6）Afterstirringfbr3hatrt,thccolorIesssuspensionwasfiltcredthroughaCclitcpad・Thefntratewas
cencentratedandthｅｒｅｓｉｄｕｅｗａｓｄｉｓｓｏｌｖｅｄｉｎ５０ｍＬｏｆＥｔＯＡＣ，ｗａｓｈｅｄｗｉｔｈｌＯｍＬｏｆ２Ⅳα9.ＮａＨＣＯ３ａｎｄ５ｍＬｏｆ
ｂｒｉｎｅ,anddriedoverMgSO4・Thecrudeproductwaschromatograpｈｅｄｏｎｓｉｌｉｃａｇｅｌｗｉｔｈａｌ：４mixtureofEtOAc
andhexanetoaffbrd２３８ｍｇ(82％yieId)ｏｆ14.14:ｌＨＮＩＶⅡR(CDCl3)61.43(9H,S,Ｃ(CH3)3),2.11(3H,s,CH3C=O)，
2.63（ｌＨ,。｡,Ｊ＝6.4,16.0Ｈｚ,CLdkCH),2.70(ｌＨ,｡｡,ノー7.4,16.0Ｈｚ,CLfBCH),5.82-5.87（ｌＨ,ｍ,CHOAc),６．２３（1Ｈ，
｡｡,ノー8.0,16.0Ｈｚ,ＣＨ=CHCHO),6.81（ｌＨ,ｄＬＪ＝4.8,16.0Ｈｚ,Ｃｆ仁CHCHO),9.57(ＩＩＬ｡,ノー8.0Ｈｚ,CHO);ｌ３ＨＮＭＲ
(CDCl3)６２１．４(m3C=O),２８．７（C(dI3)3),４０．５（CH2),６９．５（CHOAc),８２．５（QvIe3)，132.6（CH=田CHO)，152.8
(ｑｌ=CHCHO),168.8,170.2(C=Ox2),193.5(CHO）
に｢r-ButyIHydrogen3-Acetoxy-cis-4-hexene-1,6-dicarboxylate(15)：
Toacolorlessclcarsolutionｏｆ２３７ｍｇ(0979,mol，Icquiv.）ｏｆｌ４ｉｎ２ｍＬｏｆＭｅＣＮｗｅｒｃａｄｄｃｄ３２ｍｇ
(0.260,mol,O27equiv.)ofNaH2PO4,Ｉｌ５ＩＬ(ｌＯ２ｍｍｏｌ，LO4cquiv.）ｏｆ３０％a9H202,ａｎｄ0.5mLofwatcrand
addeddropwiseatOoCasolutionof155ｍｇ(l37mmol,L4cquiv.)ofNaClO2in2mLofwater､8）Afterstirringfbr
3・Shatrt,thecolorlessclearsolutionwasquｅｎｃｈｅｄａｔＯｏＣｗｉｔｈ２ｍＬｏｆｓｍ､ａ９Ｎａ２ＳＯ３，ａｃｉｄｉｆｉｅｄａｔＯｏＣｗｉｔｈ２ｍＬ
ｏｆ２Ⅳα9.ＨＣＩ,ｅｘｔｒａｃｔｅｄｗｉｔｈ３０ｍＬｏｆＥｔＯＡｃ,ｗａｓｈｅｄｗｉｔｈ５ｍＬｏｆｂｒｉｎｅ，anddriedoverMgSO4、Afterremovalof
thesolvent,２２９ｍｇ（91％yield）ｏｆａｃｒｕｄｅｌ５ｗａｓｏｂｔａｉｎｃｄＴｈｅｃｒｕｄｅｌ５ｗａｓｕｓｅｄｆｂｒｔｈｅｎｅｘｔｓｔｃｐｗｉｔｈｏｕｔ
purification、１５:ｌＨＮＭＲ(CDCl3)61.45(9H,s,Ｃ(CH3)3),2.11(3H,s,CH3),2.60(ｌＨ,｡｡,ノー6.4,16.0Ｈｚ,Ｃ且ACH)，
2.66(1Ｈ,。｡,ノー7.6,16.0Ｈｚ,CffBCH),。74-5.85(1Ｈ,ｍ,CfdOAc),５９９（ｌＨ,。,ノー’６０Ｈｚ,ＣＨ=CLlCO2H),６９９（ｌＨ，
６０TakashiHATTA,NobuyukilMAl,TakeshilsHn,NaokiNIsHIMuRA,KeisukeRjRuKAwA,JunzoNOKAMandHohzohKIYoHARA
｡｡,ノー5.0,16.0Ｈｚ,ＣｆとCHCO2H);ｌ３ＨＮＭＲ(CDCl3)６２１４(〔JI3C=O),28.6(C(CH3)3),４０５(CH2),６９．５(CHOAc)，
82.3(CMC3),122.1(CH=CHCO2H),147.1(CH=CHCO2H),168.9,170.2,171.4(C=Ox3)．
DimethyI4-Hydroxy-c小Z-hexene-1,6-dicarboxylate(16)：
AcolorlCssclearsolutionof228mg(0.884,mol,lequiv.)ｏｆｌ５ａｎｄ３１ｍｇ(0.177,mol,o2cquiv.)ofTsOH
in5mLofMcOHwasrefluxedfbr28handcvaporated，Ｔｈｅｒｅｓｉｄｕｃｗａｓｄｉｓｓｏｌｖｅｄｉｎ３０ｍＬｏｆＥｔＯＡｃ，ｗａｓｈｃｄｗｉｔｈ
ｌＯｍＬｏｆ２Ⅳα9,ＮａＨＣＯ３ａｎｄ５ｍＬｏｆｂｒｉｎc,anddriedoverMgSO4、Thecrudeproductwaschromatographedon
silicagelwithal：lmixtureofEtOAcandhexanetoafYbrdl38mg(83％yield)of16.16：ｌＨＮＭＲ(CDCl3）６２．５５
(1H,｡｡,ノー8.4,16.8Ｈｚ,Ｃｆ`dlCH),2.67(ｌＨ,｡｡,ノー4.0,16.8Ｈｚ,CHBCH),３．７３(3H,s,CH3),３．７５(3H,s,CH3),4.71‐
476(1Ｈ,ｍ,CmH),６．１５（ＩＨ,。,ノー’5.6Ｈｚ,ＣＨ=CHCO2Mc),６．９２（ｌＨ,。｡,ノー4.4,15.6Ｈｚ,Ｃｆ仁CHCO2Me);ｌ３Ｈ
ＮＭＲ(CDCl3)６４０．８(CH2),52.3,52.7(CH3x2),67.7(CHOH),121.5(CH=CHCO2Mc),148.3((J1=CHCO2Mc),167.4,
1728(C=Ｏｘ２)．
DimethyI4-Hydroxy-ciS,ciS-2,4-hexadiene-1,6-dicarboxyIate(MaleyIaceticAcidDimethyIEster,７)：
Theproccduredescribedfbrprcparationofl4wasrepeatedwithl37mg(0.729ｍｍｏＬｌｅｑｕｉｖ.)ｏｆｌ６ａｎｄ３７１
ｍｇ(0.874,mol,1.2equiv.)ofDcss-Martinreagcntin6mLofdriedCH2CI2Thcfiltratewascencentratedandthe
residuewasdisｓｏｌｖｃｄｉｎ３０ｍＬｏｆＥｔＯＡｃ，ｗａｓｈｃｄｗｉｔｈ５ｍＬｏｆ２/Ｖａ９ＮａＨＣＯ３ａｎｄ５ｍＬｏｆｂｒｉｎｅ，anddriedover
MgSO4・Thecrudeproductwaschromatograpｈｅｄｏｎｓｉｌｉｃａｇｅｌｗｉｔｈａｌ：２ｍｉｘｔｕｒｅｏｆＥｔＯＡｃａｎｄｈｅｘａｎｅｔｏａｆｆｂｒｄ
116ｍｇ(85％yicld)ｏｆ７．７:ｌＨＢＭＲ(CDCl3)63.79(3H,s,CH3),３．８０(3ILS,CH3),５．３１（ｌＨ,s,ＣＨ=C<),6.66,6.94
(ｌＨ,l1Ld,｡,ノー15.4Ｈｚ,ＣＨ=CH);ｌ３ＨＮＭＲ(CDCl3)652.3,52.7(CH3x2),９６．９(、=C<),126.1(CH=mCO2Me)，
138.1(ＣＨ=CHCO2Me),166.6(CH=C<),1669,173.0(C=Ｏｘ２)．
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